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(54) SURFACE-PROTECTIVE PRESSURE-SENSITIVE ADHESIVE SHEET AND PRESSURE- 
SENSITIVE ADHESIVE COMPOSITION FOR SURFACE-PROTECTIVE PRESSURE-SENSITIVE 
ADHESIVE SHEET 

(57) The present invention is to provide a pressure- 
sensitive adhesive sheet for surface protection, which 
has a substrate containing an ethylene/propylene copol- 
ymer and an ethylene/1 -butane copolymer in a weight 
ratio of 60:40 to 90 : 1 0 . and an adhesive composition for 
pressure-sensitive adhesive sheets for surface protec- 
tion, which contains 5 to 30 parts by weight of a rosin 
resin tackifier based on 100 parts by weight of a blend 
comprising 50 to 100 % by weight of a pofyisobutylene 
and/or a butyl rubber and 50 to 0 % by weight of a poly- 
butene. 
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Description 
TECHNICAL FIELD 

5 [0001] The present invention relates to a pressure-sensitive adhesive sheet for surface protection and an adhesive 
composition therefor, and more particularly to a pressure-sensitive adhesive sheet for surface protection for protecting 
coats which is excellent In strength at low temperature and high-speed removal property, and an adhesive composition 
therefor which is excellent in low temperature adhesive property to coats and high-speed removal property. 

10 BACKGROUND ART 

[0002] Conventional methods for protecting surfaces of top coats formed as finish coatings on the surfaces of vehicles 
include coating thinly with paraffin wax. However, this method involves a problem that it does not exhibit sufficient pro- 
tecting function and it costs much time and labor when the paraffin wax coating is to be removed, in addition that the 

15 effluent which occurs at the time of the removal, causes environmental pollution, etc. 

[0003] Meanwhile, there is a method for applying directly a pressure-sensitive adhesive sheet for surfece protection 
to surfaces of coats, such as shown in Japanese Provisional Patent Publication Nos. 73352/1994 and 3420/1997. and 
however, these adhesive sheets are poor in adhesive property, particularly at low temperature, to coats having hardly 
adhesive property which is excellent in water repellency and stain resistance, and. since the tear strength and the ten- 

20 site elongation are small, it has problems that the surface protective adhesive sheets have entirely peeled off at the time 
of wheels transport in winter season or it has partially peeled because of partial tear or cut. 

[0004] On the other hand, as a pressure-sensitive adhesive sheet for protecting coats which has good low-tempera- 
ture properties, proposed is a pressure-sensitive adhesive sheet for surface protection having an adhesive layer in 
which the main component is a hydrogenated random copolymer of styrene and diene series hydrocarbon (Japanese 
SB Provisional Patent Publication No. 149631/1994). Further, proposed is a pressure-sensitive adhesive sheet for protect- 
ing coats in which an adhesive containing as main component at least one of a polyisobutylene, a butyl rubber and a 
polybutene has been applied on a substrate (Japanese Provisional Patent Publication No. 143829/1996). However, 
although such sheets never peel at the time of wheels transport, there are problems that they are easily cut or torn 
because of high removal strength at the time of high-speed removal. Alternatively, since rt must be removed at low- 
so speed, there are problems that it makes the removal workability worse and It has left stains on surfaces of coats through 
the influence of tackifier. 

[0005] The purpose of the present invention is to provide a pressure-sensitive adhesive sheet for surface protection 
which exhibits good applicability to adhesive-retarded coats having high water repellency and stain resistance, which 
never peels due to partial tear or cut even at low temperature, which is exceHent in protection properties within a broad 
35 temperature range, and also which can be easily removed at high-speed without tear or cut at the time of removing. 
[0006] Further, the purpose of the invention is to provide an adhesive for a pressure-sensitive adhesive sheet for sur- 
face protection at low temperature, which is excellent in adhesive property, particularly at low temperature, to adhesive- 
retarded coats having high water repellency and stain resistance, and which can easily be removed at high-speed with- 
out contaminating surfaces of adherends or leaving stains thereon at the time of the removal. 

40 

DISCLOSURE OF THE INVENTION 

[0007] The present invention is to provide to a pressure-sensitive adhesive sheet for surface protection, which has a 
substrate containing an ethyleneA3ro|3ylene copolymer and an ethylene/1 -butene copolymer at 60:40 to 90:10 (in terms 
45 of weight ratio). 

[0008] Further, the present invention is to provide a pressure-sensitive adhesive sheet for surface protection, wherein 
the tensile strength at -20''C. the tensile elongation at -20*'C and tiie Elmendorf tear strength at S'^C in the aosswise 
and the lengthwise directions are 1.5 N/mm or more, 100% or more and 0.5 N or more, respectively, and the elastic 
modulus at 23°C In the lengthwise direction Is 300 to 500 N/mm^. 
so [0009] Furthermore, the present Invention is to provide the pressure-sensitive adhesive sheet for surface protection, 
wherein the light transmittance of the substrate at 200 to 400 nm is 0.5% or less. 

[001 0] Further, the present invention is to provide an adhesive composition for pressure-sensitive adhesive sheets for 
surface protection, which contains 5 to 30 parts by weight of a rosin resin tackifier based on 100 parts by weight of a 
blend comprising 50 to 100 % by weight of a polyisobutylene arxj/or a butyl rubber and 50 to 0 % by weight of a pdy- 
55 butene. 



2 



BNSDOCID: <EP ^0955346A1J_> 



EP0 955 346JK1 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0011] The substrate layer of the pressure-sensitive adhesive sheet for surface protection of the present invention 
contains an ethylene/^op/lene copolymer and an ethylene/1 -butene copolymer ata weight ratio of 60:40 to 90:10. pref- 

s erably 75:25 to 85:1 5. When the amount of the ethylene/1 4xJtene copolymer is more than 40 % by weight, the applica- 
tion workability and the removal workability make worse. On the other hand, when the amount of the ethylene/1 -butene 
copolymer is less than 10 % by weight it tends to be easily torn or cut since the tear strength and the elongation at low 
temperature falls down, and the protection function becomes worse because of partial peel at the time of low tempera- 
ture transport, and the removal workability becomes worse. In addition, the frttabllity on uneven portions and curved 

10 portions of adherends also becomes worse. 

[001 2] The ethylene/jDropylene copolymer to be used in the present invention is a block copolymer or a random copol- 
ymer and is in general called Talock polypropylene" or "random polypropylene" which contains ethylene from the polym- 
erization step. Such etiiylene/propylene copolymer may preferably be such a polymer that a melt flow rate (measured 
according to ASTM D1238, hereinafter abbreviated to "MFR") is 0.5 to 5 g/10 min. at 230*^0 under a load of 2.16 kg. 

15 Commercially available products of the ethyiene/^jropylene copolymer employable for the present invention include, for 
example. NOBLEN BJS-M (TM. available from Grand Polymer Co.. Ltd.). GRANDPOLYPRO J702L (TM, available from 
Grand Polymer Co.. Ltd.). 

[001 3] The ethylene/1 -butene copolymer to be used for the present invention may preferably be such a polymer that 
MFR (determined in accordance with JIS K-7201) is 0.1 to 20 g/10 min. at IQO^'C under a load of 2.16 kg. The weight 

20 ratio of ethylene and 1 -butene includes, for example, 75:25 to 85:1 5. Commercially available products of the ethylene/1 - 
butene copolymer employable for the present invention include, for example. JSR EBM 201 IP (TM. available from 
Japan Synthetic Rubber Co.. Ltd.). EXCELEN N0391 (TM. available from Sumitomo Chemical Co.. Ltd.). 
[001 4] Further, the substrate layer of the pressure-sensitive adhesive sheet for surface protection of tiie present inven- 
tion may preferably be such a layer that the light transmittance at 200 to 400 nm is 0.5% or less, from the viewpoint of 

25 weathering resistance. In order to adjust the light transmittance at 200 to 400 nm to 0.5 % or less, a method of adding 
titanium oxide, an ultraviolet light absort>er. an ultraviolet light stabilizer, etc.. to the layer may be exemplified. 
[001 5] In the case of adding titanium oxide to the substrate layer, it may be preferable to add 3 to 1 5 parts by weight 
of titanium oxide to 100 parts by weight of the total amounts of an ethylene/propylene copolymer and an ethylene/1 - 
butene copolymer. 

30 [001 6] In the case of adding an ultraviolet light absorber or an ultraviolet light stabilizer to the substrate layer, a ben- 
zotriazole type-, hindered amine type-, benzoate type-compounds, etc.. may be exemplified as its type. These ultravio- 
let light absorber or ultraviolet fight stabilizer may preferably be added in an amount of 0.3 parts by weight based on 100 
parts by weight of the ethylene/propylene copolymer and the ethylene/1 -butene copolymer 

[0017] The substrate layer of the pressure-sensitive adhesive sheet for surface protection of the present invention 
35 may. if necessary, be incorporated with various additives, as far as the purpose of the present invention is not impaired. 
For example, a pigment such as carbon black and red iron oxide; a filler such as talc and calcium carbonate; a lubricant 
such as stearic acid, stearic add amide, calcium stearate. barium stearate and zinc stearate; an antioxidant such as 
phenol type-, phosphite type- and thioether type-antioxidants; Inorganic hollow particles such as glass balloon and sil- 
ica balloon; a microspherical polymer such as a high-molecular-weight polyolefin powder; and a releasant such as sili- 
40 cone type- and long-chain alkyi type-releasants. can be added if necessary. 

[001 8] The substrate layer of the present invention can be prepared by common methods such as T-die extrusion and 
blown-film extrusion. 

[0019] Although the adhesive layer of the pressure-sensitive adhesive sheet for surface protection of the present 
invention is not particularly limited, the above-mentioned adhesive composition for the pressure-sensitive adhesive 

45 sheet for surface protection of the present invention may preferably be used. Such a conrposition includes a composi- 
tion in which a rosin resin tackif ler has been added to a blend comprising a polyisobutylene or a butyl rubber or a poly- 
butene therewith because tiie composition exhibits good adhesive property at low temperature. In particular, the 
composition has been added 5 to 30 parts by weight of the tackif ler to 1 00 parts by weight of a blend comprising 50 % 
by weight or more of a polyisobutylene or a butyl rubber and 50 % by weight or less of a polybutena 

so [0020] In the adhesive composition of the present invention, when the content of a polybutene in a blend consisting 
of a polyisobutylene and/or a butyl rubber and a polybutene exceeds 50 % by weight removal workability becomes 
worse because removal strength at the time of high-speed removal becomes high, and weathering resistance becomes 
worse. 

[0021] The polyisobutylene and/or a butyl rubber to t>e used for the present invention may preferably be one where 
55 the viscosity-average molecular weight determined in accordance with Rory method is 400.000 to 1 .500,000. If the vis- 
cosity-average molecular weight is less than 400,000, removal strength at the time of high-speed removal becomes 
high and removal workability becomes worse. If the viscosity-average molecular weight exceeds 1 .500,000. the adhe- 
sive property at low temperature to hardly adhesive coats becomes worse. 
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[0022] The potybutene to be used for the present invention may preferably be one where the number-average molec- 
ular weight is 400 to 3.000. H the number-average molecular weight is less than 400. the removal strength at the time 
of high-speed removal becomes high and removal workability becomes worse. H the number-average molecular weight 
exceeds 3,000, the adhesive property at low temperature to hardly adhesive coats becomes viforse. 

5 [0023] In the adhesive composition of the present invention, if the added amount of the rosin resin tackifier to 100 
parts by weight of a blend comprising a polyisobutylene and/or a butyl rubber and a polybutene is less than 5 parts by 
weight, the adhesive property at low temperature to hardly adhesive coats becomes worse. If the added amount of the 
rosin resin tackifier exceeds 30 parts by weight, the adhesive property at low temperature and the weathering resist- 
ance become worse and it may contaminate surfaces of adherends. 

10 [0024] The rosin resin tackifier to be used for the present invention may preferably be a rosin ester resin, wore pref- 
erably a hydrogenated or disproportionated rosin ester resin, from the viewpoint of weathering resistance. 
[0025] The pressure-sensitive adhesive sheet for surface protection using in the adhesive composition of the present 
invention may preferably be such a sheet that the adhesive strength at -20**C atmosphere (180*" peel strength, removal 
rate 0.3 m/min, determined in accordance with JIS Z0237) is 0.4 N/10 mm or more and the removal strength at high- 

15 speed at 23°C atmosphere (180° peel strength, pretreatment 70**C x 24 hours, removal rate 40 m/min. determined in 
accordance with JIS Z0237) is less than 2 N/10 mm. to hardly adhesive coats where wetting property (determined in 
accordance with JIS K6760) is less than 30 dyn/cm. When the adhesive property at -20*'C atmosphere is less than 0.4 
fM/1 0 mm, it tends to easily peel at the time of low temperature transport because the adhesive property at low temper- 
ature becomes poor. When the adhesive strength at high-speed at 23*'C atmosphere is 2 N/10 mm or more, the removal 

20 workability may become sometimes worse. 

[0026] The adhesive composition for forming the adhesive layer of the pressure-sensitive adhesive sheet of the 
present invention may. if necessary, be incorporated with various additives, as far as the purpose of the present inven- 
tion is not impaired. For example, a softening agent such as oil, paraffin wax, an epoxy plasticizer, a polyester ptasti- 
cizer; a pigment such as titanium oxide, carbon black and red iron oxide; a filler such as talc and calcium cartx>nate; a 

25 lubricant such as stearic acid, stearic acid amide, calcium stearate, barium stearate and zinc stearate; an antioxidant 
such as phenol type-, phosphite type- and thioether type-antioxidants; an ultraviolet absorber or stabilizer such as ben- 
zotrlazole type-ultraviolet absoibisr, hindered amine type-ultraviolet stabilizer and benzoate type-ultraviolet stabilizer: 
inorganic hollow particles such as glass t)alloon and silica balloon; a microspherical polymer such as acrylic micro- 
sphere and a high-molecular-weight polyolef in powder; and a releasant such as silicone type- and long-chain alkyi type- 
so releasants, can be added if necessary. 

[0027] The pressure-sensitive adhesive sheet for surface protection of the present invention is such a sheet that in 
tx>th of the crosswise and the lengthvnse directions, the tensile strength and the tensile elongation at -20*^0 are 1.5 
ISI/mm or more and 100 % or more, respectively, the Elmendorf tear strength at 5**C is 0.5 N or more, and the elastic 
modulus at 23*^0 in the lengthwise direction is 300 to 500 N/mm^. When the tensile strength at -ZO'^C is less than 1.5 

35 N/mm, the tensile elongatk>n at -20**C is less than 100 %, or the Elmendorf tear strength at 5^C is less than 0.5 N. it 
tends to easily be torn or cut. and it becomes to exhibit poor protection function t>ecause of partial peel at the time of 
low-temperature transport and removal workability at low temperature becomes worse. Further, when the elastic mod- 
ulus at 23*^0 is less than 300 N/mm^. the application and removal workabilities become worse because it is too soft. 
When the elastic modulus exceeds 500 N/mm^, f ittabiiity to uneven portions and curved portions of adherends become 

40 worse. 

[0028] The pressure-sensitive adhesive sheet for surface protection of the present invention can be manufactured by 
known methods, for example, filming the substrate layer followed by applying the adhesive layer thereto by means of 
solution coating or heat melt extrusion, or co-extruding the substrate and adhesive layers. The thickness of the sub- 
strate layer may preferably be 20 to 200 ixm, more preferak>ly 30 to 100 The thickness of the adhesive layer may 
45 preferably be 2 to 80 more preferably 5 to 30 pm. 

EXAMPLES 

[0029] The present invention will be explained in more detail by referring to Examples, but it should never be limited 
so to these Examples. 

[0030] Conrponents employed are as follows: 

(1) an ethylene/propylene copolymer (hereinafter abbreviated to "EPF") 

55 EPP-1: NOBLEN BJS-M^ (an ethylene/propylene copolymer manufactured by Grand Polymer Co., Ltd.), 

MFR=1 .5g/l 0 min. (at 230''C under a load of 2.16 kg) 

(2) a polypropylene (hereinafter ak)breviated to '*HPP'^ 
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HPP-1: IDEMITSU POLYPRO F-200S™ (a polypropylene manufactured by Idemitsu Petrochemical Co.. Ltd.) 

(3) an ethylene/1 -butene copolymer (hereinafter abbreviated to -EBM**) 

5 EBM-1: JSR EBM 2011 P^" (an ethylene/1 -butene copolymer manufactured by Japan Synthetic Rubber Co.. 

Ltd.), MFR=0.5g/10 min. (at 1 90»C under a load of 2. 16 kg) 

(4) titanium oxide (hereinafter abbreviated to *TIO'^ 

10 TIO-1 : TIPAOUE A220^ (titanium oxide manufactured by Ishihara Sangyo Kaisha, Ltd.. anatase type) 

(5) an ultraviolet stabilizer (hereinafter abbreviated to "HLS") 

HLS-1 : TINUVIN 622LD^'' (hindered amine ultravblet stabilizer manufactured by Ciba Specialty Chemicals 
IS Inc.) 

(6) an antioxidant (hereinafter abbreviated to "AO") 

/\0-1 : IRGANOX 1 010™ (hindered phenol antioxidant manufactured by Ciba Specialty Chemicals Inc.) 
20 AO'2: IRGANOX 565™ (hindered phenol antioxidant manufactured by Ciba Specialty Chemicals Inc.) 

(7) a polyisobutylene (hereinafter abbrekHated to TIB") 

25 PIB-1 : VISTANEX MML80™ (a polyisobutylene manufactured by Exxon Corporation, viscosity-average 

molecular weight 990.000) 

(8) a polybutene (hereinafter abbreviated to TB") 

30 PB-1: IDEMITSU POLYBUTENE 300R™ (a polybutene manufactured by Idemitsu Petrochemical Co.. Ltd.. 

numt>er-average molecular weight 1 .330) 

(9) an adhesive resin tackifier (hereinafter abbreviated to "AR*^ 

35 AR-1 : PINECRYSTAL KE-31 1™ (a rosin ester resin manufactured by Arakawa Chemical, Inc.) 

AR-2: CLEARON P-85™ (a hydrogenated terpene resin manufactured by V^suhara Chemical KK.) 
AR-3: ARKON P-100™ (a saturated alicyclic hydrocarbon resin manufactured by Arakawa Chemical. Inc.) 
AR-4: YS POLYSTAR T1 15"^^ (a terpene phenol resin manufactured by >lEiSuhara Chemical KK.) 

40 Examples 1-2 and Comparative Examples 1-3 

[0031] In accordance with each of compositions as shown in Table 1 . on a sut>strate layer which has been filmed to 
60 ^m thickness by T-die extruder, an adhesive layer was solution-coated, while using a toluene solvent to be the thick- 
ness of 10 urn. 

45 
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Table 1 (continued) 
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[0032] With respect to pressure-sensitive adhesive sheets for surface protection manufactured in accordance with 
Exarrples 1-2 and comparative examples 1-3, their mechanical properties, adhesive properties, utility and weathering 
resistance were evaluated. Further, the light transmittance of the substrate layer f ams to which the adhesives have not 
been applied was also evaluated. 

(1) Mechanical properties evaluation 

Tensile strength, elongation, modulus of elasticity; initial sample length=:50 mm, rate of pulling^O.S m/min. (in 
accordance with JIS K71 13) 

Elmendorf tear strength; in accordance vtrith JIS P81 16 

(2) Adhesive property evaluation 

Adhesive strength to coats; 180*" peel strength, adherend = a hardly adhesive coat, rate of peeling = 0.3m/min. 
(in accordance with JIS K0237) 

Removal strength from coats at high-speed; 1 80** peel strength, adherend «= a hardly adhesive acrylic coat, rate 
of peeling = 40nVmin., pretreatment lOrC x 24 hours (In accordance with JIS K0237) 

(3) Utility evaluation 

Application workability; evaluate workability at the time of applying a sample to a finished car on which a hardly 
adhesive acrylic paint has been coated 

Removal workability; evaluate workability at the time of removing a sample by hands, following the application 
of the sample to a finished car on which a hardly adhesive acrylic paint has been coated and then pretreatment 
. of 7a*C X 24 hours 

Adhesive property at low temperature; evaluate as to whether or not peel occurs, following the application of a 
sample to a finished car on which a hardly adhesive acrylic paint has been coated arxJ then eixecution of run- 
ning test at the rate of 100 km/hr 

Suksstrate breaking at low temperature; evaluate as to whether or not substrate breaking occurs at the time of 
removing it by hands, following the application of a sample to a finished car on which a hardly adhesive acrylic 
paint has been coated and then the pretreatment of 70**C x 24 hours 

(4) Weathering resistance evaluation 

Light transmittance of a substrate; determine the light transmittance of a substrate layer film at 200 to 400 nm 
re-removablity; adherend = a hardly adhesive acrylic coat, remove by hands after cart>on-arc exposure, good, 
easily removable, bad. difficult to remove 

(5) Remarks 

Coats; a hardly adhesive acrylic coat (containing silicon) wrhere wetting property is less than 30 dyn/cm (deter- 
mined in accordance with JIS K6768) 

Carbon-arc exposure; employing sunshine weatherometer, 300 hours exposure (rain 60 hours) 
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Test results 

[0033] Test results are shown in Table 2. 
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[0034] As is clear from Examples 1-2 in Table 2. the pressure-sensitive adhesive sheet for surface protection of the 
present invention exhibits good protection function to a hardly adhesive coat at both of normal and low temperatures, 
and has never peeled partially or completely by cut or tear at the time of low-temperature transport, and further has 
good application workability, removal workability and weathering resistance and therefore is easily removable at high- 
speed without cut or tear even rf It is removed after carbon-arc exposure. 
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Examples 3-8 and comparative examples 4-1 1 

[0035] Each of adhesive compositions as shown in Table 3 was dissolved in a toluene solvent, followed by coating the 
solution on one surface of the similar film as used in Example 1 , to the thickness of 10 pxn. 

5 
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[0036] Pressure-sensitive adhesive sheets for surface protection manufactured in accordance with Examples 3-8 and 
35 comparative examples 4-1 1 were applied to a hardly adhesive acrylic coat to test ak)Out the adhesive property to tiie 
adherend at low temperature, removability at high-speed and the weathering resistance. Incidentally, as to weathering 
resistance, the re-removability and the occurrence of contamination or stains on the surface of the adherend after 
removal, at the time of post-exposure of cart)on-arc, were evaluated. 

40 Hardly adhesive coat: a hardly adhesive acrylic coat (containing silicone) whose wetting property is less than 30 
dyn/cm (determined in accordance with JIS K6760) 

Carbon-arc exposure; 300 hours cart>on-arc exposure by sunshine weatherometer (rain 60 hours) 
Adhesive property at low temperature: determinir^g 180° peel strengtii at -20''C atmosphere (adherend « a hardly 
adhesive acrylic coat, rate of peeling = 0.3 m/min. in accordance with JIS Z0237), evaluation results: good — 0.4 
45 N/IOmm or more, poor — less than 0.4 N/10 mm (set up from the results as to whether or not peel occurs, following 
the application of a pressure-ser^rtive adhesive sheet sample for surface protection to a finished car on which a 
hardly adhesive acrylic paint has been coated and then the execution of running test at the rate of 100 km/hr at - 
20''C atmosphere) 

Removal property at high-speed: determining 180° peel strength at 23''C atmosphere (adherend = a hardly adhe- 
so sive acrylic coat, rate of peeling » 40 m/min, in accordsince with JIS Z0237). evaluation results: good — less than 
2 N/IOmm. poor — 2 N/10 mm or more (determined from the evaluation results as to removal workability, after the 
application of a pressure-sensitive adhesive sheet sample for surface protection to a finished car on which a hardly 
adhesive acrylic paint has t>een coated) 

Re-removability; removing by hands at 23°C atmosphere after carbon-arc exposure, evaluation results: good — 
55 easily removable, poor —difficult to remove, contamination and stains on adherend: following the evaluation of tine 
removability at high-speed, evaluating visually adherends after the re-removability evaluation 

[0037] The test results are shown in Table 4. 
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Table 4 



f 


Application test to hardly adhesive coat 


o 




Adhesive prop- 
erty at low temp. 


High-speed 
removability 


Contamination 
stain on adher- 
end 


weathering resistance 


10 


Cari3on-arc 


No exposure 


re-removabtlity 


Contamination 
stain on adherend 












300h (rain 60h) exposure 




Example 3 


good 


good 


not occured 


good 


not occured 


IS 


Example 4 


good 


good 


notoccured 


good 


not occured 


Example 5 


good 


good 


not occured 


good 


not occured 




Example 6 


good 


good 


not occured 


good 


not occured 




Example 7 


good 


good 


not occured 


good 


not occured 


20 


Example 8 


good 


good 


not occured 


good 


not occured 




Comparative 
example 4 


poor 


good 


not occured 


good 


not occured 


25 


Comparative 
example 5 


poor 


good 


not occured 


good 


not occured 




Comparative 
example 6 


poor 


poor 


occured 


poor 


occured 


30 


Comparative 
example 7 


good 


poor 


not occured 


poor 


occured 




Comparative 
example 8 


good 


poor 


occured 


poor 


occured 


35 


Comparative 
example 9 


poor 


good 


notoccured 


good 


not occured 




Comparative 
example 10 


poor 


good 


not occured 


good 


not occured 


40 


Comparative 
example 1 1 


good 


good 


occured 


good 


occured 



[0038] As is clear from results of Examples 3-8 in Table 4, the pressure-sensitive adhesive sheets for surface protec- 
tion for using at low temperature, in which the adhesive conrposttions of the present invention have been employed, had 
good adhesive property at low temperature to a hardly adhesive coat, and small removal strengths. Further, they were 
45 also easy to remove the sheet after cartx)n-arc exposure, and they had never contaminated surfaces of adherends or 
left any stain thereon. 

[0039] On the other harxi. where the adhesive composition comprises a polyisobutylene without a taddfier being con- 
tained therein, as in comparative example 4. it exhibits poor adhesive property at low temperature to a hardly adhesive 
coat. 

so [0040] Also, where the adhesive conposition consists of a blend of a polyisobutylene and a polybutene without a tack- 
rfier being contained therein, as in comparative example 5. it exhtoits poor adhesive property at low tenperature to a 
hardly adhesive coat 

[0041 ] Where the adhesive composition comprises more than 30 parts by weight of a.rosin resin taddfier to 1 00 parts 
by weight of a blend consisting of a polyisobutylene and a polybutene. as in conrparative example 6, it exhibits poor 
55 adhesive property at low temperature, removability at high-speed and weathering resistance, or contaminates surfaces 
of adherends. 

[0042] Where the ratio of a polybutene to the blend in the adhesive composition exceeds. 50 % by weight, as in com- 
parative example 7, it exhibits poor removability at high-speed arKi weathering resistance. 
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[0043] Where the adhesive composition does not include a polyisobutylene and has been added only a tackifier to a 
polybutene, as In comparative example 8, it exhibits poor removability at high-speed and weathering resistance or con- 
taminates surfaces of adherends. 

[0044] Where employed is not a rosin resin but a terpene resin as a tackiTier in the adhesive composition, as in com- 
5 parative example 9. it exhibits poor adhesive property at low temperature to a hardly adhesive coat. 

[0045] Where employed is not a rosin resin but a petroleum resin as a tackifier in the adhesive composition, as in com- 
parative example 10. it exhibits poor adhesive property at low temperature to a hardly adhesive coat 
[0046] Where employed is not a rosin resin but a terpene phenol resin as a tackifier in the adhesive composition, as 
in comparative example 1 1 . it exhibits poor weathering resistance or contaminates surfaces of adherends. 
10 . - . 

INDUSTRIAL APPLICABILITY 

[0047] The pressure-sensitive adhesive sheet for surfece protection of the preserrt invention exhibits good protection 
function to a hardly adhesive coat at both of normal and low temperatures, and has never peeled partially or completeiy 

IS due to cut or tear at the time of low-temperature transport. Further, the pressure-sensitive adhesive sheet for surface 
protection of the present invention has good application workability, removal workability and weathering resistance and 
therefore is easily removable at high-speed without cut or tear even after the caitx>n-arc exposure. 
[0048] The adhesive composition of the present invention is to provide a pressure-sensitive adhesive sheet for surface 
protection where removal strength at high-speed is small and adhesive property at low tenrperature to hardly adhesive 

20 coats has been improved by incorporating a polybutene and a rosin resin tackifier in amounts within the predetermined 
ranges into a polyisobutylene and/or a butyl rubber where removal strength at high-speed removal is small but the 
adhesive property to adhesive-retarded coats is poor. 

Claims 

25 

1. A pressure-sensitive adhesive sheet for surface protection, which comprises a sut>strate containing an ethyl- 
ene/propylene copolymer and an ethylene/1 -butene copolymer in a weight ratio of 60:40 to 90:10. 

2. The pressure-sensitive adhesive sheet for surface protection according to Claim 1 , wherein said substrate has tight 
30 transmlttance at 200 to 400 nm of 0.5% or less. 

3. The pressure-sensitive adhesive sheet for surface protection according to Claim 1. wherein said ethylene/propyl- 
ene copolymer has a melt flow rate measured at 230<'C under a load of 2. 1 6 1^ of 0.5 to 5 g/1 0 min. 

35 4. The pressure-sensitive adhesive sheet for surface protection according to Claim 1 i wherein said ethylene/1 -butene 
copolymer has a melt flow rate measured at 190°C under a load of 2.16 kg of 0.1 to 20 g/10 min. 

5. A pressure-sensitive adhesive sheet for surface protection, wherein the sheet has tensile strength and tensile elon- 
gation at -20''C in the crosswise and the lengthwise directions of 1 .5 N/mm or more and 100 % or more, respec- 

40 tively. Elmendorf tear strength at 5**C in the crosswise and the lengthwise directions of 0.5 N or more, and elastic 
modulus at 23*'C in the lengthwise direction of 300 to 500 N/mm^. 

6. The pressure-sensitive adhesive sheet for surface protection according to Claim 5. wherein said substrate has light 
transmlttance at 200 to 400 nm of 0.5% or less. 

45 

7. An adhesive conposition for pressure-sensitive adhesive sheets for surface protection, which comprises 5 to 30 
parts by weight of a rosin resin tackifier based on 1 00 parts by weight of a blend comprising 50 to 1 00 % by weight 
of a polyisobutylene and/or a tnityi rubber and 50 to 0 % by weight of a polykxitene. 

so & The adhesive conposition according to Claim 7, wherein said rosin resin tackifier is a hydrogenated rosin ester 
resin. , ... 

9. The adhesive composition according to Claim 7. wherein the adhesive strength at -20**C atmosphere (180° peel 
strength, removal rate 0.3 m/min) at the time of filming is 0.4 N/10 mm or more and the removal strength at high- 

55 speed at 23''C atmosphere (180** peel strength, pretreatment 70°C x 24 hours, peeOng rate 40 m/min) is less tfian 
2 IM/10 mm, to a hardly adhesive coat of which wetting property is less tiian 30 dyn/cm. 

10. The adhesive conposition accordirig to Claim 7, wherein said polyisobutylene and/or butyl rubber have a viscosity- 
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average molecular weight of 400,000 to 1 ,500.000. 

1 1 . The adhesive composition according to Claim 7. wherein said polybutene has a number-average molecular weight 
of 400 to 3.000. 

5 

12. A pressure-sensitive adhesive sheet for surface protection, which comprises: 

a substrate comprising an ethytene/jdropyiene copolymer and an ethylene/1 -butene copolymer in a weight ratio 
of 60:40 to 90:10; and 

to an adhesive lay®' formed on said substrate, which comprises 100 parts by weight of a blend comprising 50 to 

100 % by weight of a polyisobutyiene and/or a butyl rubber and 50 to 0 % by weight of a polybutene and 5 to 
30 parts by weight of a rosin resin taddf ier. 
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